during the monsoon, which indicates an important contribution of vehicle-related emissions 24 throughout both seasons in this region. During the monsoon, there was an enhanced contribution 25 of chemical species (elements and water soluble inorganic ions) except secondary inorganic ions, 26 and BC to PM2.5 (crustal elements: 19%; heavy metals: 5%; BC: 39%) compared to those in spring 27 (crustal elements: 9%; heavy metals: 1%; BC: 18%). Silica, calcium, aluminum, and iron were the 28 most abundant elements during both spring and the monsoon, with the total concentrations of 12.13 assess the health effects of PM and to understand its sources.
59
Besides emissions from vehicles and re-suspended road dust due to vehicles, emissions from more 60 than 100 brick kilns, the widespread use of small captive power generators during scheduled power models. This is particularly true with complex meteorology, where there are significant seasonal 76 monsoon circulation and precipitation that can substantially alter regional air quality, but its effect
77
at the local level may be uncertain.
79
In this study, we investigated the variability in aerosol concentrations (PM2.5 and BC) and PM2. base, but at 50 cc/min because of the high BC loading anticipated in this measurement location.
124
The microaethalometer was calibrated by the manufacturer before deployment in the field.
125
Because of the impressive levels observed in this study, techniques such as optimized noise-
126
reduction averaging were deemed to be unnecessary in order to obtain high quality data. In this current study, the highest PM2.5 concentrations occurred between 6-10AM during spring The use of air conditioners in the Kathmandu Valley is not common, however electric home 248 heaters, heaters that use bio-briquettes, kerosene and LPG are common in the cooler winter.
249
Scheduled power outages are also reduced in summer-monsoon leading to a lower usage of 250 diesel generators in the summer-monsoon.
252
Daytime concentrations were computed as the average from 6AM to 8PM and nighttime
253
concentrations were averaged as 8PM to 6AM from hourly averages of 5-minute measurements.
254
PM2.5 concentrations were higher in the spring than in the monsoon (Figure 4a and 4b). However,
255
such differences between two seasons were much larger for daytime compared to nighttime. (Table 1) . EC and OC are moderately correlated with each other in spring (r = 0.37, p<0.001)
314
( Figure S1 ). The 24-hour average PM2.5-EC from filter analysis and 24-hour mean BC (from 5- 
Elemental enhancement during monsoon 418
Despite lower PM2.5 concentrations in the monsoon compared to spring, most of the elements were 419 enhanced in PM2.5 in the monsoonal sampling (Figure 8 ). An enhancement ratio (ratio of PM2.5-420 normalized elemental concentration during monsoon to spring) is plotted for 11 major elements 421 observed in this study.
423
The enhancement ratio is the largest for Ba suggesting the consistent and large contribution of Mg has an EF less than 1 and is not shown in the illustration ( Figure S4 ). Si also has an EF less km from each other, and all the measurements were taken concurrently for a period of six days. 
